We examined the effect of indirect ethnic discrimination on physiological reactivity (i.e., cortisol, blood pressure, heart rate) in Latino emerging adults. Method: Participants (N ϭ 32) were randomly assigned to be exposed to indirect ethnic discrimination (experimental condition) or not (control condition) while undergoing a cognitive stress task. Results: Greater total cortisol output was observed in participants in the experimental condition, relative to those in the control condition. No significant differences in heart rate or blood pressure were noted. Conclusions: Results suggest that witnessing ethnic discrimination affects cortisol recovery responses, but not cardiovascular reactivity. Words that are not intentionally hurtful or directed at a specific person may still "hurt"-affecting biological processes associated with hypothalamic-pituitary-adrenocortical (HPA) axis and potentially leading to long-term health consequences.
Imagine overhearing this: "My biology partner is Mexican and she always corrects me when I don't say her name 'right.' Why doesn't she just pronounce her name like normal Americans?" Some people would not think twice about this statement, whereas others may be bothered yet unable to pinpoint what exactly is offensive about it. The observer might note that the comment was not directed at him/herself, that it was not meant to be offensive, and/or that confronting the people involved about the offensiveness of the statement would not be worth his or her effort. Little is known about the physiological consequences of such indirect ethnic discrimination (Paradies et al., 2015) . We define ethnic discrimination as biased actions or behaviors, including verbal statements, toward an individual or group based on their ethnic background (Fishbein, 1996) . Further, indirect discrimination is defined as witnessing or overhearing discrimination. In this current study, we explore whether or not simply witnessing ethnic discrimination affects biological stress and health. Unlike direct discrimination, indirect discrimination does not pose a socialevaluative threat-which elicits the strongest cortisol responses (Dickerson & Kemeny, 2004) . Thus, instead of investigating whether indirect ethnic discrimination evokes a biological stress response, we examine the effect of indirect ethnic discrimination on physiological reactivity, and recovery in particular, in the context of having completed a challenging task.
Direct Ethnic Discrimination Is a Life Stressor
Previous research consistently demonstrates that people of color experience multiple forms of psychosocial stress related to their race and ethnicity, which has consequences for health (Clark, Anderson, Clark, & Williams, 1999; Harrell et al., 2011; Harrell, Hall, & Taliaferro, 2003; Harrell, 2000; Paradies et al., 2015; Pascoe & Smart Richman, 2009; Williams & Mohammed, 2009) . Experiences of ethnic discrimination may lead to poorer health through multiple pathways, including initiation of acute psychological and physiological stress responses that over time are associated with psychopathology and pathophysiological processes (Paradies et al., 2015) . Relevant to our current investigation, physiological stress responses include activation of the hypothalamic-pituitary-adrenocortical (HPA) system, which involves the release of the stress hormone cortisol, and activation of the sympathetic adrenal medullary axis (SAM), which involves measurable changes in cardiovascular functioning (e.g., heart rate and blood pressure). In addition to acute activation of these systems, prolonged activation of stress responses through repeated exposure to ethnic discrimination has deleterious consequences for health (Brondolo et al., 2011; Paradies et al., 2015) .
Despite the theorized pathway to HPA activation, only a few studies have explored the association between direct ethnic discrimination and HPA activity (Cohen et al., 2006; Fuller-Rowell, Doan, & Eccles, 2012; Kaholokula et al., 2012; Ratner, Halim, & Amodio, 2013; Richman & Jonassaint, 2008; Townsend, Eliezer, Major, & Mendes, 2014; Weinstein et al., 2013) . To our knowledge, no studies have examined this association experimentally. However, there are compelling theoretical and practical reasons to investigate the causal pathway between ethnic discrimination and HPA activation, so that we can elucidate the mechanisms through which ethnic and racial stressors influence health. In terms of SAM activation, experimental studies have also found associations between racial discrimination and various cardiovascular responses. For example, using a visual imagery paradigm, Neblett and Roberts (2013) asked African American college students to imagine blatant and subtle racial discrimination and measured their autonomic responses via respiratory sinus arrhythmia and preejection period. They found that associations between imagining racist encounters and autonomic reactivity were moderated by racial identity. Another study simulated racial discrimination (i.e., confederate "researcher" looked at a potential participant and decided s/he would not be eligible for a study based on grade point average, GPA) and found immediate and enduring (i.e., 24 hr later) effects on cardiovascular outcomes (Hoggard, Hill, Gray, & Sellers, 2015) .
The Impact of Indirect Discrimination on Health Is Less Clear
Although Harrell (2000) argues that vicarious racism is a racerelated stress that people of color face, the majority of previous research studies have focused on direct, rather than vicarious (indirect), experiences with discrimination. In fact, Paradies et al.'s (2015) meta-analyses of studies published between 1983 and 2013 indicate that only 18% of studies of racism assessed indirect discrimination. Further, there were only six studies that examined indirect discrimination and physical health-which broadly included blood pressure, overweight, heart conditions/illnesses, diabetes, cholesterol, and other medical conditions.
Examples of indirect (i.e., vicarious) discrimination include overhearing negative comments about one's group. Research suggests that indirect discrimination is more prevalent than direct discrimination (Priest, Perry, Ferdinand, Paradies, & Kelaher, 2014; Tynes, Giang, Williams, & Thompson, 2008) . Witnessing discrimination directed toward ingroup members may bolster the belief that discrimination is pervasive, which is more costly to well-being than attributing single events to discrimination (Schmitt, Branscombe, Postmes, & Garcia, 2014) . Furthermore, members of ethnic minority groups may be impacted by stereotypes and stigma even when they are not direct targets of discrimination (Feagin, 1991; Harrell, 2000; Huynh & Fuligni, 2012; Quintana & McKown, 2008) .
The limited research on the physiological effects of indirect racial/ethnic discrimination has yielded mixed results. For example, indirect racial discrimination is associated with blood pressure (BP) reactivity and anger (Armstead, Lawler, Gorden, Cross, & Gibbons, 1989; Fang & Myers, 2001 ), but not with heart rate (HR; Fang & Myers, 2001) . In terms of HPA activity, one study found that recent exposure to a highly publicized racial incident is associated with a heightened stress response as demonstrated by elevated cortisol levels (Richman & Jonassaint, 2008) . Similarly, viewing a racially charged movie clip was associated with increased cortisol production in African Americans (Weinstein et al., 2013) . Given the mixed findings on cardiovascular response and scant evidence on HPA response to indirect ethnic discrimination, additional studies are needed to understand how these common experiences impact physiological reactivity.
In sum, there is strong evidence that direct racial/ethnic discrimination affects cardiovascular reactivity and emerging evidence that it is associated with HPA activity. While there are a few studies examining the cardiovascular effects of indirect racial/ ethnic discrimination, the findings are inconsistent. Thus, it remains unclear whether and to what extent indirect racial/ethnic discrimination affects both biological stress mechanisms widely known to be activated under psychosocial stress: activation of the HPA system as indicated by release of cortisol and SAM as indicated by changes in BP and HR. Given the ubiquity of indirect racial/ethnic discrimination, we conceptualize it as a chronic social stressor, and our current study takes a snapshot of the physiological impact of indirect ethnic discrimination.
Effects of Discrimination on Latino Emerging Adults
The association between discrimination and poor health is welldocumented among African Americans and adults (Cunningham et al., 2012; Harris et al., 2012; McDonald, Terry, & Tehranifar, 2014) but poorly understood among Latinos, children, and adolescents. Latinos face powerful and pervasive stereotypes of being perpetual foreigners in the United States (Devos & Banaji, 2005; Devos, Gavin, & Quintana, 2010; Devos & Heng, 2009; Devos & Ma, 2008; Huynh, Devos, & Smalarz, 2011; Immigration Policy Center, 2008; Rydell, Hamilton, & Devos, 2010) . Assumptions that Latinos are not American (e.g., inquiries about where they are from) send the message that they are not considered American and they do not belong, and this may be a source of chronic social stress.
Latino emerging adults attending college often encounter the additional challenge of coping with stigma associated with their ethnic background (Harwood, Huntt, Mendenhall, & Lewis, 2012; Huber & Cueva, 2012; Minikel-Lacocque, 2013) . For instance, although overt discrimination decreases over time, ethnic minority youth may feel devalued by society, and these feelings increase during the transition from adolescence to adulthood (Huynh & Fuligni, 2012) . Further, these perceptions of devaluation contribute to somatic and depressive symptoms (Huynh & Fuligni, 2012) . A meta-analysis indicates that greater stress reactivity and poor recovery from laboratory stress are associated with higher future systolic and diastolic BP and poor cardiovascular status (Chida & Steptoe, 2010) . Given that stress-related diseases (e.g., mental health disorders, obesity, heart disease, high BP, and so on) develop over time, it is important to identify what social factors elicit stress earlier in development, before adulthood (Paradies et al., 2015) .
Current Study
To summarize, the current study addresses four key limitations in the empirical literature. Although previous research focused on direct discrimination, we examined the impact of the more common experience of indirect ethnic discrimination on stress reactivity. In addition to measuring cardiovascular outcomes (e.g., BP and HR), our study would shed light on how indirect ethnic discrimination affects neuroendocrine (HPA) reactivity via salivary cortisol levels (Granger et al., 2007) . The collected experimental data would provide critical evidence to link indirect ethnic discrimination and health. Further, examination of these effects among Latino emerging adults provided important data regarding the association between discrimination and maladjustment among Latino youth (Huynh & Fuligni, 2010 Huynh & Gillen- This document is copyrighted by the American Psychological Association or one of its allied publishers.
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O'Neel, 2016). Importantly, Latinos are one of the fastest growing ethnic groups in the United States, and it is crucial to understand how stress specific to this group may contribute to stress-related health disparities (e.g., overweight, diabetes) in Latino populations (Centers for Disease Control and Prevention, 2014). Similar to Lucas et al. (2016) -who used cognitive tasks to elicit stress and then examined how exposure to injustice affected perceived racism and biological stress reactivity-we examined the effect of indirect ethnic discrimination on physiological reactivity in the context of having completed a challenging task. A meta-analysis (Dickerson & Kemeny, 2004) indicated that stressors that evoke the largest changes in cortisol and slower recovery times are those that pose a social-evaluative threat (e.g., when an individual performs a task that is judged by others). However, indirect discrimination does not pose a social-evaluative threat because it is directed at someone else. Indeed, studies have found stronger psychological reactions (e.g., anxiety, shame) to direct discrimination than indirect discrimination (Carter & Forsyth, 2010) . Further, Hoggard and colleagues found that African American college students were more likely to cope with racially stressful events with rumination compared with nonracially stressful events. This suggests that indirect discrimination may affect recovery because observers may ruminate about the experience, prolonging the experience by questioning whether they could have or should have intervened. Thus, instead of measuring whether manipulation of indirect discrimination evokes a biological stress response, our study sought to examine whether the normal biological recovery from stress is affected by exposure to indirect discrimination. Using a cognitive stress task allowed us to simulate stressors of college life (e.g., feeling overwhelmed by schoolwork; preparing for an upcoming exam) that are not ethnicity-related (Hoggard, Byrd, & Sellers, 2012) , and thus isolate the effect of an indirect ethnic discrimination experience on biological stress in a more ecologically valid manner. Assessing recovery allowed for examination of how an individual biologically copes with stress after the stressor is over (Page-Gould, Mendes, & Major, 2010) . Lengthening and exacerbating the stress response results in prolonged higher cortisol levels that can be physiologically detrimental to the individual. Prolonged exposure to cortisol causes impairment of immune responses and increased susceptibility to disease, alterations in metabolism affecting cardiovascular health, accelerated cell aging, and decreased cognitive abilities (Berger & Sarnyai, 2015; Epel, 2009; Juster, McEwen, & Lupien, 2010; Kyrou, Chrousos, & Tsigos, 2006) . A prolonged recovery after witnessing or overhearing discrimination would demonstrate that individuals who are already stressed, for reasons that may have nothing to do with ethnicity (e.g., a cognitive stress task), may be more biologically sensitive (or reactive) to ethnicity-related stress. Increased sensitivity leading to stronger and prolonged biological responses was demonstrated in cases where racial discrimination was perceived (Berger & Sarnyai, 2015; Sawyer, Major, Casad, Townsend, & Mendes, 2012; Van Marle, Hermans, Qin, & Fernán-dez, 2010) . We tested for differences in cortisol responses in two ways: differences in total cortisol output in response to the stressor, and differences in cortisol output at each time point after the stressor. Also consistent with previous research protocols using the same cognitive stress task (e.g., Creswell, Pacilio, Lindsay, & Brown, 2014; Taylor, Lerner, Sherman, Sage, & McDowell, 2003) , which is described below, we measured HR and BP in timed intervals before, during, and after the stress task.
Our study is a novel contribution to the literature because (a) we examined the effect of indirect ethnic discrimination (instead of direct discrimination), which is argued to differ in impact on cardiovascular reactivity (Hoggard, Byrd, & Sellers, 2015) ; and (b) we measured actual BP, HR, and cortisol responses to a discrimination situation instead of how individuals think they might respond or relying on self-reports of prior experiences. Although all participants underwent the stress task, we expected participants in the indirect ethnic discrimination condition, as compared with the control condition, would have elevated levels of cortisol at each poststressor assessment point (e.g., delayed recovery; PageGould et al., 2010) and greater total cortisol output (e.g., greater response to stressor; Pruessner, Kirschbaum, Meinlschmid, & Hellhammer, 2003) . Such results would suggest that witnessing ethnic discrimination after a stressor affects cortisol recovery. Similarly, we expected a larger increase in HR and BP immediately after the stressor in the indirect ethnic discrimination condition as compared with the control condition (Armstead et al., 1989; Fang & Myers, 2001 ). These results would suggest that witnessing discrimination after a stressor also affects cardiovascular reactivity.
Method Pilot Testing Conversation Scripts
Before using them in the main study described below, we pilot tested four scripts (see Appendix) to examine whether or not indirect ethnic discrimination elicited negative affect in two contexts: a relationship context (i.e., confederate talks about sibling's boyfriend) and a classroom context (i.e., confederate talks about classmate). We recruited participants from Amazon's Mechanical Turk (MTurk), an Internet marketplace where paid workers complete Human Intelligence Tasks (HITs). Eligible participants were at least 18 years old, self-identified as Latina/Latino, resided in the United States, and have completed at least 5,000 HITs on MTurk with a 98% approval rating (i.e., have performed high quality work for other requesters before entering our study). The analytic sample (n ϭ 77) excluded participants who were ineligible for the study (n ϭ 46) based on their responses to a demographic questionnaire. Participants were paid $1 for completing the study. Participants were randomly assigned to 1 of 4 conditions: relationship experimental (RE), relationship control (RC), classroom experimental (CE), and classroom control (CC). Participants heard an audioclip of a script read by confederates and reported their current negative affect (e.g., anxious, worried, tense, unhappy; Cella et al., 2010) , perceptions of the confederates, and believability of the clips.
Participants in experimental conditions (M CE ϭ 2.71, SD CE ϭ .91; M RE ϭ 2.23, SD RE ϭ .89) reported significantly more negative affect than those in the respective control conditions (M CC ϭ 1.55, SD CC ϭ .88; M RC ϭ 1.62, SD RC ϭ .76), p values ϭ Ͻ.001-.04. Further, our scripts were rated as believable and realistic (M values Ͼ 4; 1 ϭ very unbelievable/unrealistic, 5 ϭ very believable/realistic). Speakers in the experimental conditions were rated as less warm and likable than speakers in the control conditions. The classroom context elicited more negative affect and had a This document is copyrighted by the American Psychological Association or one of its allied publishers.
larger effect size (r ϭ .54) than the relationship context (r ϭ .34).
As such, only the classroom context scripts were used in the experiment described below.
Participants
Self-identified Latino/a emerging adults (N ϭ 36, 66% female, age M ϭ 19.21 and SD ϭ 3.53 years) were recruited through flyers and the psychology department subject pool at a West Coast public university. The majority of our sample was U.S. born: 82% (n ϭ 27) was second generation (i.e., U.S. born and at least 1 parent was foreign born), and 6.1% (n ϭ 2) was third generation (i.e., U.S. born and parents were U.S. born). Of the four participants born abroad (two from Mexico, one from Guatemala, one from El Salvador), all arrived to the United States by 5 years old. Most of the participants self-identified as working class (39.4%) or lowermiddle class (42.4%).
Participants were told that the goal of the "Stress and Health Study" was to examine how social, emotional, and cognitive processes influence health and well-being. The flyers informed potential participants that they would be asked to complete questionnaires and a cognitive performance task, provide saliva samples, and have their heart rate and blood pressure monitored. Interested participants were screened to verify eligibility with regard to the health status/behavior criteria known to influence the stress response (e.g., smoking). Participants recruited through flyers (n ϭ 7) received $20 to an online retailer; participants recruited through subject pool (n ϭ 29) received subject pool credit. The analytic sample (n ϭ 32) excluded participants who were suspicious of our manipulation (n ϭ 1) or had methodological issues (e.g., experiment interrupted by a stranger, n ϭ 3).
Measures
Whole unstimulated saliva samples were collected four times in 2-ml cryogenic vials and frozen at Ϫ80°C until assayed. Saliva samples were assayed for cortisol by Dresden LabService, Germany. Thawed test tubes were centrifuged at 3,000 rpm for 5 min producing a clear supernatant of low viscosity. Salivary concentrations were measured from the supernatants using commercially available chemiluminescence-immunoassay with high sensitivity (IBL International, Hamburg, Germany). Assays were performed in singlet, and intra and interassay coefficients were below 8%. HR, measured in beats per minute (bpm), and BP, measured in millimeter of mercury (mmHg), were obtained noninvasively with a Carescape V100 Dinamap Automatic Blood Pressure Machine. The researcher placed the BP cuff on the participant's nondominant arm while the participant sat upright in a chair. BP and HR were measured every 5 min during baseline, every 2 min during the 15-min stressor period, and every 5 min during recovery.
Procedures
After providing informed consent, participants were connected to the automatic BP monitor. To adequately capture reactivity and recovery for cortisol, saliva samples were obtained at four time points using the passive drool technique (Granger et al., 2007) : at baseline, and at 25, 40, and 55 min poststressor. We captured reactivity by measuring total cortisol in response to the stressor (i.e., area under the curve, AUC). AUC is a summary score that captures both baseline and reactivity information and thus requires less power to detect differences (Pruessner et al., 2003) . We captured recovery by testing for differences at each time point after the stressor (i.e., at 25, 40, and 55 min poststressor).
An outline of the sequence of events is presented in Figure 1 . After collecting a baseline saliva sample, participants underwent the Trier Social Stress Task (TSST), a cognitive stress task involving a mental arithmetic task (i.e., count aloud backward from 2023 to zero in 17-step sequences) and a speech task (i.e., responded to why he or she would be the best candidate for his or her ideal job; Kirschbaum, Pirke, & Hellhammer, 2008) led by two phenotypically White confederates. Laboratory studies using the TSST typically measure cortisol, HR, and BP in timed intervals (e.g., Creswell et al., 2014; Taylor et al., 2003) , all of which have been shown to increase in response to the TSST (Gordis, Granger, Susman, & Trickett, 2006) . The stress tasks lasted a total of 15 min: after spending 5 min preparing a speech, participants had 5 min to deliver a speech in front of the two confederates. After the speech task, participants had 5 min to complete the math task. As confederates exited the room, participants overheard them conversing about a classmate. Participants were randomly assigned to the experimental (indirect ethnic discrimination) or the control condition. In the indirect ethnic discrimination condition, confederates made negative and ethnically insensitive remarks about their classmate (i.e., expressing annoyance that the classmate does not pronounce her name like a "real" American). In the control condition, confederates engaged in a negative but ethnically neutral conversation about the classmate (see "Classroom scripts" in Appendix). Finally, participants completed a This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
posttask questionnaire about a variety of personality and cultural constructs. After the study session, participants were debriefed fully, and they were asked whether they suspected or knew that discrimination was part of the study. The study lasted an average of 90 min (range: 77-107 min).
Analyses
Participant demographic information by condition is provided in Table 1 . There were marginally more women than men in the control condition compared with the experimental condition, Exp (B) ϭ .17, p ϭ .052. Otherwise, the groups did not statistically differ in age, socioeconomic backgrounds, and nativity status. We tested for total cortisol output (i.e., AUC) by conducting between-subjects analyses of covariance (ANCOVAs), where the between subjects factor is experimental condition (i.e., indirect ethnic discrimination and control), covarying for baseline values. AUC was calculated using the trapezoid formula (Pruessner et al., 2003) by summing the areas of the trapezoids under the plot of the cortisol level at each time point. We also tested our hypotheses conservatively by conducting mixedsubjects analysis of variance (ANOVAs), where the within-subjects factor is time (e.g., saliva samples taken at four time points) and the between subjects factor is experimental condition (i.e., indirect ethnic discrimination and control). Because acute stressors (e.g., TSST) cause a spike in cortisol about 25 min after exposure, which then decreases back to baseline approximately 40 min after exposure (i.e., during recovery period), there should be a quadratic effect on time (i.e., inverse "u"). If exposure to indirect ethnic discrimination causes differences in recovery to baseline, there should be a Time ϫ Condition interaction, and follow up t tests would indicate a significant difference at recovery (i.e., cortisol differs by condition at Time 4). Although BP and HR were measured throughout the duration of the experiment, we averaged readings in the following way: baseline (i.e., all readings prior to stressor onset), reactivity (i.e., average of 2 min readings during stressor), and recovery (i.e., readings 5 mins after stressor. Then, mixed-subjects ANOVAs tested Time (3) ϫ Condition (2) effects on BP and HR.
Results
We present both p values and effect sizes below and in Table 2 . However, due to our small sample size, we interpret findings using only effect sizes (partial 2 and d) that are independent of sample size, rather than p values that are dependent on sample size.
Cortisol
As expected, participants in the experimental condition (M ϭ 1299.26, SD ϭ 1133.63) had moderately greater cortisol total output (AUC) than those in the control condition (M ϭ 864.19, SD ϭ 387.94), F(1, 25) ϭ 4.32, p ϭ .048, 2 ϭ .15. A larger AUC indicates a greater cortisol response to the stressor. Mixed-subjects ANOVA results are presented in Table 2 . As shown in Figure 2 , consistent with our hypothesis, there was a quadratic effect of time, and this interacted with condition. Follow up within-subjects ANOVAs examining cortisol differences from baseline for each cortisol measurement (i.e., T1 and T2 by condition, T1 and T3 by condition, and T1 and T4 by condition) indicated small interac- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
tions of time by condition, F(1, 26 -27) ϭ 2.37-2.43, p values ϭ .13-.14, partial 2 ϭ .08 -.09. All participants exhibited moderatelarge increases in cortisol 25 mins after the stress task, F(1, 26) ϭ 8.09, p ϭ .009, partial 2 ϭ .24, and continued to have moderately elevated levels at 40 mins, F(1, 27) ϭ 5.30, p ϭ .029, partial 2 ϭ .16, but recovered to baseline levels by 55 min, F(1, 27) ϭ 0.05, p ϭ .82, partial 2 Ͻ .00. Follow-up independent samples t tests examining condition differences at each time point indicated that the indirect ethnic discrimination condition, as compared with the control, showed moderate and consistently greater cortisol levels at 40 (p ϭ .09, d ϭ .64) and 55 min (p ϭ .07, d ϭ .68) poststressor (see Table 3 ).
BP and HR
There were moderate to large quadratic associations between time and measures of BP and HR (see Table 2 ), indicating a "u"-shaped curve consistent with increases during the exposure to the stressor and decreases after the stressor ended. However, there were no meaningful Time ϫ Condition interactions.
Discussion
This experimental study examined the effect of indirect ethnic discrimination on physiological reactivity in Latino emerging adults. Findings indicated that exposure to indirect ethnic discrimination resulted in greater cortisol output following a stress task, which suggests a greater stress response in the presence of discrimination. We also found that exposure to indirect ethnic discrimination resulted in moderate and consistent differences in cortisol recovery, which suggests a prolonged stress response in those exposed to indirect discrimination as compared with controls.
Total cortisol output was greater for the group exposed to indirect ethnic discrimination as compared with those not exposed to discrimination, suggesting that indirect ethnic discrimination contributes to greater neuroendocrine reactivity in response to an acute social stressor. Further, participants in the indirect ethnic discrimination condition had consistently and moderately higher levels of cortisol at each time point after the stress task. Because the first poststress cortisol assessment (T2) actually reflects cortisol reactivity to our experimental manipulation, it suggests that exposure to indirect discrimination might elicit a stress response without prior exposure to a cognitive stress task.
Importantly, the data point toward indirect ethnic discrimination producing greater cortisol in response to laboratory stress. Individuals who are already stressed may be more sensitive to witnessing or overhearing discrimination. This finding is particularly significant given that we studied Latino emerging adults in a university setting. These individuals experience the typical stressors of college life (Arnett, 2000) in addition to unique ethnicity-related stressors (e.g., Cerezo, Lyda, Beristianos, Enriquez, & Connor, 2013 ) that may put them at greater risk for developing and maintaining physical and mental health problems. For example, chronic stress is linked to chronic activation of the HPA axis when the stressor is perceived as social in nature and is largely uncontrollable (Miller, Chen, & Zhou, 2007) . Although we conceptualize indirect ethnic discrimination as a chronic stressor, our study only exposed participants to one incident of overhearing discriminatory remarks. To better capture the chronic nature of indirect ethnic discrimination, future studies should examine how previous experiences with indirect ethnic discrimination may moderate the impact of experimentally manipulated discrimination on physiology. We suspect that participants who report having experienced more indirect discrimination would take longer to recover in both control and experimental conditions because their HPA axis has been altered by previous discriminatory experiences. Future research should also examine the influence other types of stressors on various ethnic groups and whether such stressors impact these groups differently (e.g., ethnic majority vs. minority group members).
Moreover, the null finding on cardiovascular response in contrast to group differences on neuroendocrine response deserves attention. Although there were no differences on HR and BP between conditions, the pattern observed in our study is consistent with previous data showing that cardiovascular response typically peaks then decreases during the TSST, whereas cortisol peaks after the TSST (Birkett, 2011) . Our null findings may reflect limitations in our methodology. Using electrocardiographic methods (see Note. BP ϭ blood pressure; ND ϭ not determined. Stress assessments for BP and HR were measured and averaged during the 15-min TSST period. The recovery assessments for BP and HR were measured 20 min after the beginning of the stress task (5 min after the end of stress task). The stress assessment for cortisol was 25 min after the beginning of the stress task. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Neblett & Roberts, 2013; and measuring HR and BP at more frequent intervals may allow for better detection of cardiovascular responses to indirect ethnic discrimination. It is also possible, that through repeated and persistent exposure to ethnic microaggressions and other forms of prejudice and discrimination, Latinos may have learned to manage cardiovascular responses (HR and BP) to ethnic stressors. Because HR and BP are readily perceivable during acute stress episodes, they may be altered through breathing techniques, cognitive reframing, or other means. Conversely, chronic exposure to prejudice and discrimination may alter one's neuroendocrine HPA responses (e.g., cortisol). That is, for some Latinos, the HPA axis may become overreactive to race-related stressors (e.g., Miller et al., 2007) . One important future direction for research will be to explore the moderating effects of individual differences in previous exposure to ethnic stressors, socialization about ethnicity or race-based discrimination, and coping skills gained through such experiences on various markers of physiological reactivity. It is a possibility that the associations between discrimination and BP are conditional. For example, Neblett and Carter (2012) did not find direct associations between racial discrimination and BP, but found that the association was moderated by Africentric worldview and racial identity. Thus, a future direction in examining the effect of indirect discrimination on BP is to explore potential moderators identified in studies with direct discrimination, such as place of birth, coping, trait anger, racial identity, and cultural worldviews (Krieger & Sidney, 1996; Cozier et al., 2006; Clark, 2006; Clark & Gochett, 2006) .
Limitations
We are cautious in our interpretation of the data. We only collected data on Latino emerging adults attending college, and did not collect race data, and thus were unable to test for differences based on race or phenotype within this ethnic group. It is unclear whether and how a similarly indirect, race-based stressor would affect physiological responses in other ethnic/racial minority and majority group members. Future research would benefit from examining other age groups to understand life stage differences in response to such indirect ethnic bias. For example, given that more than half of adolescents report vicarious racial teasing that is associated with anxiety for some teenagers (Douglass, Mirpuri, English, & Yip, 2016) , it would be important to understand whether indirect discrimination that is perceived as not being done in jest affects adolescent developmental. Finally, our small sample size is a limitation, particularly because the majority of our samples are women who demonstrate smaller salivary cortisol responses to the TSST as compared with men (Kudielka, Hellhammer, Kirschbaum, Harmon-Jones, & Winkielman, 2007) . Despite being underpowered and having more conservative cortisol responses, all of our effects were consistent and in the predicted direction. A larger sample and stronger representation of men in future experiments may demonstrate that more significant and meaningful differences exist than presented here.
Conclusions
This study provides a novel methodology for assessing the effects of indirect ethnic discrimination on stress reactivity. Our results suggest that simply witnessing ethnic discrimination can impact HPA activity, but we did not find evidence for its effects on cardiovascular reactivity. That is, individuals who are already "stressed-out" may be sensitive to witnessing or overhearing discrimination in ways that are not easily detectable (e.g., cortisol levels). Everyday ethnicity-related stressors may have sustained and deleterious impact on various biological mechanisms that may be associated with the development and maintenance of chronic illness and may contribute to enduring ethnic/racial health disparities (Brondolo et al., 2011) . Given that indirect discrimination is more ubiquitous compared to direct discrimination (Alvarez, Juang, & Liang, 2006; Priest et al., 2014; Tynes et al., 2008) , more research attention is needed to determine how indirect discrimination affects biological stress and for how long. Our results indicate that the age-old idiom, "sticks and stones may break my bones, but words will never hurt me," may not apply regarding indirect ethnic discrimination. In fact, words that are not intentionally hurtful nor directed at a specific person may still "hurt"-by getting under the skin and affecting biological processes.
